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Abstract 




A liquid crystal display device comprises a source 
follower circuit having an NMOS source follower 
transistor (11) with a drain thereof connected to a 
power supply (Vcc) and a current supply (12) 
connected across the source of this transistor 
(11) and earth. One end of a capacitor (13) Is 
connected to the gate of the transistor (1 1), a first 
analog switch (15) is connected across the gate 
of the transistor (11) and a precharge supply (14), 
a second analog switch (16) is connected across 
the other end of the capacitor (13) and the source 
of the transistor (11), and a third analog switch 
(17) is connected across the other end of the 



capacitor (13) and a signal source (Vin). 
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TOP 



1. A liquid crystal display device comprising: 

a source follower transistor (1 1; 51; 61) in a connection used as a source follower; 

a capacitor (13; 53; 63) with one end connected to the gate of said source follower transistor (1 1 ; 51 ; 

61); 

a precharge supply (14; 54; 64); 

a first analog switch (15; 55; 65) connected across said gate of said source follower transistor (1 1 ; 51 ; 
61) and said precharge supply (14; 54; 64); 

a second analog switch (16; 56; 66) connected across the other end of said capacitor (13; 53; 63) and 
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X^itP^ N^>v^X^5 l(OKU'-r>SJE^i(jtl. 
J:'^;^3Xn- Kig«K^>>?X^ 5 8 (Oy-XjgiifeSEE 
y-1'>^>cO 1 t'T^^o bfc;^itoT. y-XXrtn^h 
^>>?X^ 5 1 (Dm^j^^m\Z^:bX\^f}:^ytv 
Bi«M^i>r^o ^coSS:^. h^>>^x^iNrttco«^'3^ 
tc^t f ^ ffl mffi CO -3 ^ ^ i 0 ^ -5 c <h ;i 

[0 0 3 2] m2mmmm\z^.^'j-ysy^uy 
m^o^mmmmz-Di^^x^t. m2<Di^-f ^>^*^^—h 
tcsox m I ^mmmizm^v-x y ^ p ^ihisscoihiss 
af^cos^i[^i;:rfe^o s^ci. ±aib^ciHig§M^{::# 

y-X7;t-D7[HlSS^7}^"J 5>U n>TFTT 
[0 0 3 3] BI7tl, ^2^ffiJ^^C0^Jg^J^^-riElSS 

EiTso, s*, me tnm^^\z\tw\-^^^{i\^x 
^\^x$>^o z.<D^mM\z^\,'^x\t. y— x:7:tP9h 
^>i^x^5 i(D\^V'i ym\zti7sZi-\^mmL.rzhy 

>>^X^ 5 8 (ttT. T^T'l/^y >^3 >^C0 h^>>?X^ 
5 8' ^fflt/^;^c^??^^$g-:pTl^-5o 
[0 0 3 4] v''f\^viyBym(Dhy>'J7.^\t^(Dm 



[0 0 3 5] ia8«, ^2||JSjg^(c«2.y-x:7:tn 

®CDDA3>A'-^2 8*i. ±fi3b*>>hb0~b2(;: 
h b 3 ~b 5 {CMLT;^'f lyg^ K^-V/tv-^Tl^^^ 

^A=i>/-^-^ 3 2 ^^ti^tim^^rcmes.om-Bizis^^ 

[0 0 3 6] 0 9 *lg?g©^3SIM^tg^^t-|iIg§ 

H-r^s. ^©B3^igjg.^Ta, mimmmmtmm 

IC, NMOS©y-X7:i-P'7 h7>v'X^ 6 1 oy- 

St+^n^^e 3®-s*^S^$ti-2.<hifct, y- 

i5'6 30ffi«<i:y-Xy;j-D7 h7>i^*X^6 1 oy- 
X©rBltC^20T±D/^X'f >;/5^6 6*t. 4.^a->^6 
3©ft6ai:^-^j!g (V i n) (DmizMS CDT^aif^^ 

y^Q 7jt^n^nmm^nrzmmziox. v-T.-y^ 

n9 h7>>7X^6 1 ©KU-f >ffliJ{cNMOS©H5> 

yi>y.^& ^<r>f-v<7imz^^n=y'5' % 9iimmt 

*S*#^omMV c (D«!!g7 0®rBltc^4©7:^n>^ 
[0 0 3 7] ±fB«fi£0^3*SSJBffi(c^Sy-;;^7;j- 

^^^(o^mmi^(Dm-^tmmiz. mi. m2<DT^a 
y 5^ 6 5 . 6 6 ummmm cru ^^--^mr^v 

timmiz^>mmttj.^. ^rz. m^nyi-aify^^ y 

^7 1 m\, mznr-ra^x-^ 5. 6 6lr 

mmh. mmmmz^yi^m. \htimfn^\z^yi^mtti 

•5. 

[0 0 3 8] milS7 OwmffifiV c (i. V-y.y^urj 
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h7>i^X^'6 10:/'J5^^->?«iEVp r eCD«ffifit 

V-X:7;i-n7 h7>v7.^6 1 
K^fgh7>>'*X;S'6 8 ®^fn^fr*ie,^je) 5^5^65 

;tci3, •^217 0©SJEMVcODf^^5t)fC, y- 
X7;j-D'7N7>i^;^^6 l©y-H^^^A;^<»:Lfe 

y-x 7 ^ D >7 iEffl i 

[0 0 3 9] ±IB®^ifigt*5liT, ^1, ^2cDy:^D 
if7.^y^&b, 6 6 tm3<D7i-aify.^ 7 t 

^i^^mmzj:-:>rmmmmL. yv'^^'-ifmmiz^j 
-^y:ta'7h^>i^y,^6 KDxti (y-h) tmti 

(y-X) »C*^/tv^6 3^S^bTSKh7>->*X 

6 1 ©y- h - y-xSiEv g s ^c^sa•r-5m^^*# 

«L.« tiitim^Vz^\,^T:io:)^^/-^i^^ 6 3<^V—xm 
€• A :^ ff L T A ttJ ;fj PbI O miEU 4^ -v- > -tr 5 

[0 0 4 0] W±©|5ig§®;f^(cjD^, *IIJ£jgal(;:*3t. 
T«, :fV'f-^~iymmizm4oy7^a^x-fy^7 1 

6 8©y-SS.^JEfitVc t7'U5^-\'->'-r-5, ■?• 
LT, 6b*^raJC:tel/iTm4cDT:)-D^^Xl' -^^7 1 

^ 6 8<Dy-h$.s2!i7 od^e^oai-r. 

[0 0 4 1] -©M4<D7:^D5^7.l'-;/^7 10D:t>/ 

i^;^^^6 8<Dy-hmfi:*, miismvccctofcieK 
m^-r^:iti)ix^^rz»t>, mi, m2mmMm<Dmm 
ml^<Dm■^^zlt-<T, y-xyrta^ N5>>'x^6 i 

•7 h7>>7x^6 1 itT, 7K'J>'>Jn>TFT;U<!:® 

mmmi£v t h*ts<;&>-3ffeo#*s^^[,ih5>-:;;^ 

^*fflViTy-xy:tD'7|5ISS*#|fi£bfciLTfc. ilS 
MtLT. SKK5>>'X^6 l©KL"f >«JEE$Bffl*t 

[0 0 4 2];5:*3, V-X 7;t n "7 K 5 >->-X^ 6 1 CD 

^'^^mmm^o^m-^tisimtz. yv^^-i^mm^za 

«a©^ti;f y-fe-> h + A'>-b;P$fT5:i<i:*tT-#-5® 
T\ hy>>>y.t^^{i(Dit^-z>^\zMt^mtimii<Dit 

V^Jimii. y— D^lElgS^jJ^U ->iJzi>TFTT 

Mmo)mmx'm^rzmmtmcx'^^,. 
[0 0 4 3] 01 o«. ^3||jsji^sit^5y-xy:f 

n 9 iHlgS ^ ?g^^^^g®7KiF K ^ -f A- fc*3 ^ tfj ;>j A- 

yynzmmLrzit^m&i^^-r^^mxsb^. 7^*3. s 
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m\Z. tflS<DDA3>/\'-^2 8*«, ±iiL3\dy hh 0 
~b 2tC*fbT»i^fl[JEil*?^DAn>A*-^3 1$, 
T{i3 bf-y h b 3~b 5 \ZttLT7.^ A->^ 
TU-1"SDA=l>A'-:$'3 2 ^■?-tl^*nfflV^fc«^<D« 

3 2<D^^r/t->^$r. m3|liiifiJg^lC«^>V-;^7 

7ta'ymm<D:^y±y hWmm'D^y/'^zyiS' 6 3 C^ffl 

Lfc«fife4-a?oTi/i5. mi* 

SS ^ 13 ^ ^ JSffl © t |S| D T ab s . 

[0 0 4 4] ±iemi~m3*J£j^^(C*5l.iT 
tt. y— X7;*-D'7 h5>>';?.^tbTNMOS h5> 
^J' ffl l^i fc N M O S y - X 7 * D ^ [Hiss IC® ffi L 

-X 7 * D 9 lEl?SlC t)l^«llc31ffl pISST'fe^. 
[0 0 4 5] 

y— x^^i-D"? h^>>?x^©y— h^c:^■\'A->^©— 
iS^»^■r•5i:ifetc. y-xy ^j-D"? h5>>'x^'w 
^7*- hty'jg^-\'->'mi!iK)PB^fc^ 1 ©T-^-n^/x-f y 
4^-\'/t->^'©te>sty— xy :tDy h^>>'x3/ 
coy— x©rB^(r||2<0T:^Di^x-f <>^5. ^^/li'^ 
cDtei^t«#i[i®rBl(;:m3©T:^DifX'f 

[0 0 4 6] sfc, m^^^mmcotiitim^izisi^^r. 

y-xy ;j-ny|pi?SS:ffl(,ise:<t{rj:D, 7j?U>'U=i> 
TFT©J;'5?icEa<it«ffV t h*i;»c§<. 
©:*:^/j:f>5>>'Xi5'T|Hl8§^f^fiKbTt>. :ty±yh 

=¥r>±)i't:^mm\zn^^z.tf)^<b. m^mmmizm. 



^3p'J ->'J 3>T-'*e5Cjgfi£-rs^©(±i:^>'N*«yy T<i: 
Lrm^^xmzmmtjih(Dtts.^. 

mi] ^^m(Df^mmmm^m-rm^m-c$>^, 
[05] mi^mmm\zm?>'^-7.y^ar;m^^m^ 

[0 6] *^BJ©B2*»SJ^IiS:^-r[eISS0T-a&^. 

[0 7] m2^mmm<Dmmmt:^-rmmm-c&^. 
[08] mzmm^mzm^v-T.y itu^m^^m^ 

ffl «»j i& * -riHi ss 0 T * -5 . 

[0 9] *f!BJ©m3*JSJgli^^-r[eIg§0T»S. 

[010] m3*iiJg^tc#^y-xy:j-D'7i5iKS'?K 

[011] Se3l50iJS-*f lsIS§0T$.'5. 

[^^^©l^^BJ] 

11. 5 1, 6 1 -y— xy;i-Dy h^>~yx5'. i 

3, 5 3. 6 3. 6 9-^-V/1i>^', 14. 5 4, 6 4 
-yj^^-v'milix 1 5, 5 5. 6 5-^ 1 »7:>-P 
i^X-f->^, 1 6. 5 6. 6 6-^3©7:hD<yx^u/ 
1 7. 5 7. 6 7-SI2 WT:^D^^X'f u/^^. 2 1 
-Jgffi-tJl'. 2 2-?eS/t^;k 2 3-^it H^-TA*. 
2 4-"7l<¥H7'f/'N\ 2 B-DAnyn—i', 2 9-l~ 
2 9-n-Hi;»jA*<yy r. 3 0 •••tH;»3lsIK. 3 1 -Sipm 
SM^mHAZiyn-i'. 3 2-X-f 'y5^K^-\'/t->^' 
T^-1'IBDAa>A'-:5'. 7 1 -^4 ®T:*-P ifX'f 
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